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1 -LASER MARKI NG OF ARTI CLES The present invention relates to a nethod of
marking articles by a laser and nore particularly to a nethod of marking = -
security docunents or other docunents having a clear substrate covered by
opaci fying layers, such as printed matter. 5 Previ ously known are net hods

for marking glass or plasti BASER VARKINGIOR AREICLES gh energy | aser
beamis made to converge at .a plane underneath the surface of the nateri al

to form an Brapmsentigtventionrrslaies toainethodrofomatkiagreatieles iy atlagereangomote of
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to the 10 r t | ct L ati . i cont ai ni ng
at | east onaeétééSF gﬁ?ﬁ%ﬁp@%&ﬁ% Sgo taéﬁzhgqyﬁggicyru ?gaa%;&?ré%ggrrggéggand t he

col ouring conponent penetrates the surface and the non-irradiated areas of
the filmare dissolved by a suitable solvent to | eave a darker inpression

where the rRekiowgdy anewncratmethods $or kokingaglasser plastiy naatpdals, usingh laser.

banknotes, cheques and identity cards that have 15 | um nescent

aut hent i ci t4 high ksergyolason beans ibmadedesconivarsd ain plgeansierneath thésunfacs bf e
es.of |aser-sensitiyve sti.cs,

t T f. | yvinyl |
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pol yet hyl t edoiemeidhiabert B pdrfrmed by esposie AbdRueASEilHEMHith 1€ aBplied to the
i ncorporating a |l aser-sensitive additive into the plastic. Yet anhother

ar r angétrentsudfazel afSte abject, todasgrhiadigticnnt Thg fiplmat eonthinige ablleasy\oreassibur
which has a first |layer and a subst rqa%e | ayer, underneath the first |ayer.
The subst r omperends $ofgensmat the dgadiatesh araas andi Beicolowing Fompongnt pengteales

radi ation, the fErst | ayer an ubstr | r each havi di fferent
i it 66 S T o Phaeeliited BM Bk HER R GonBupd ol piloblt
ink (in a tabq sl ¥ \drE 3R i r,
substrate \z;%g%érﬂbsbt ﬁﬁ@a?iagﬁrég‘%ﬁ%ﬁ%%}%e{roﬁﬁo?}:ﬁg?ﬁﬁt&? ﬁg&gﬁgf aAcfgaggmt %
substrat e vdrectedusity npapmns,ashchwigshbatiendtes,sthdquesr and Hidenfigadardso that have
15  luminescent authenticity marks made with substances that luminesce only in the

visible spectrum.

The surfaces of laser-sensitive plastics, such as polyvinyl chloride (PVC), have been
marked by causing a colour change in the irradiated area of the surface. Where a
particular plastic is not laser-sensitive, such as polypropylene (PP), polyethylene
20 (PE) or polyethyltetraphthalate (PET), it can be made laser-sensitive by

incorporating a laser-sensitive additive into the plastic.

Yet another arrangement discloses a lithographic printing plate, imageable by laser,
which has a first layer and a substrate layer underneath the first layer. The
substrate has efficient absorption characteristics of infra red laser radiation, the first
25 layer and substrate layer each having different affinities for ink (in a dry-plate
construction) or an adhesive fluid for ink (in a wet-plate construction). When
irradiated by the laser, the sﬁbstrate absorbs the radiation and ablation occurs at the

surface of the substrate which is in contact with the first layer. This leads to



WD 98/ 36913 PCT/ AU98/ 00104
2 | oosenvngogiisoifie substrate overlying the first |ayer whi @@ryﬁgs%m-
renoved ‘at the point of exposure. The result of the renoval is an Inmage
spot whose affinity for the ink or ink-abhesive fluid differs fromthat of-:
t he unexposed first |ayer |leading to a permanent marking. 5 Wi | st the
nmet hods of marking articles described above are useful for marking one side
or surface]®iseaihgbf ithé Subitkatktoves] ithe dirtoldyRf kvIRiRRAS | thén TeAfSved' at the
surfaces of an article, two separate Taser marking operations are required.
It is ther pbimeofdexpiosaid.e The esolkiofeha reinoyhkisan 1xfaize ctpiot evinestehafifingty for
mar ki ng opposite surfaces of an article, such as a security_docunent...10

It is al sotkfeltk abink-aBhesive flyid SiigemmEometpet ﬁgﬁ%an@ms&drﬁmsg layer leading

transparent_ w ndow.i ticle such as a security docunent. According to
one aspecthzna IPeﬁéﬁﬂ;‘lﬁgggﬂa[&h‘cf'Vention there is provided a nethod of marking
an article, the article conprising a substrate with opacifying |ayers on
opposite surfaces of the substrate, said nethod conprising: 15

i rradi & i n§Vhilstathe anethot$ ef axakinfgyantigldsadeseribed abeve ard asefubfort tharkinp sineat e

wi th [aser radiation such that said area of the opacifying |ayer on said
one sur f aceéidesorapirfacecoian amtisle, € érisdedired tomark qppediie sidesrmrsurfageppf an
removi ng sai d.area of the .opacifying |layer on said.one surface, wherein the
| aser radi ATHG DYRYRNAEASHJRARGRE SRERAIORE r it R4S Uiprafoss dopirs
opaci fyi ng : : ' : : S

roduce a ePiavide g impRYEHd OteorVe MRARY S Ematkih B eBpBit MEBLESH 41 Frihe
opposi te syiélRas afecubity Hebainent.e. The present invention also provides a
met hod of creating a transparent window in an article conprising a clear
substrate with opacifying |layers on opposite surface 25 of the substrate,
sai d hod conpri si.ng: irradiating an .area of .the. opacifying |ayer .on one
St f ackd of Th Halk S feﬁwwfffagg DY eRiFBEROd OIS 3 3eRSaRent rgndow
abl ated by ik 0§ dBER' s c?ldésaa'sgguxti& document.

According to one aspect of the present invention there is provided a method of
marking an article, the article comprising a substrate with opacifying layers on
opposite surfaces of the substrate, said method comprising:

15 irradiating an area of the opacifying layer on one surface of the substrate
with laser radiation such that said area of the opacifying layer on said one
surface is ablated by the laser radiation to produce a marking by removing
said area of the opacifying layer on said one surface, wherein the laser
radiation travels through the substrate and ablates an area of the opacifying

20 layer on the opposite surface of the substrate to produce a marking by
removing the area of the opacifying layer from the opposite surface of the

substrate.

The present invention also provides a method of creating a transparent window in
an article comprising a clear substrate with opacifying layers on opposite surface

25  of the substrate, said method comprising:
irradiating an area of the opacifying layer on one surface of the substrate

with laser radiation such that said area is ablated by the laser radiation to



opaci fying layer on thej ce of the substrate to create a
transparent wi ndow in the substrate. 5 P eferably, the opacifying |ayers
on opposite surface of the substrate have greater absorption
characteristics fenoveseid arediofitheophbifpinighaystifioi siid. orf¥ afr€acedwherbia the
wavel ength of the laser radi.ation is selected such that when the article is
exposed to radi aldsen nadiatinmadtavglsnthronghrheapebstate and ablates an ared of ethe

abl ated fromthe sub: t.rati, t he .sybstrate bei ng subst ntiatnlﬁ\éatrans ar ent
to the radiati onORRC gyer om| Be QFPReNe | BRIANE 9 {SUpStEAtp 5t Create a

radi ation travel ?rahg;éé}%ﬂpv&iH&o\gqgsthE%(ﬂ%sﬁH@St antially uni npeded. The | aser
a eam

radi ati on may be Nt I huous ernatively, it my be emtted as a
pul se ors sepiggra pmé@,%qiﬁnﬁglmm%@% SEDRNE URFREST PEQUbIRSe MLV ticaled
conprising a Substlate havi g 15° opacifying layers on opposite surfaces
of the subshbedrptiohheharadtstistitse ftvelagr fradimtbnf theam dhergtlstraie. WArefbrabdy the
substantially transparent to | aser radiation of a selected wavel ength,

wher ei n eac Wwavelengithi of the dases radistign g sklested schethat rvdres the andicle ifaexposgd

bei f d by.. I fir f h 1 f.vi

o T ace o fon SR OR B e e, AN S el T Padiatith thd e ufled o, e
f th | th.: 1 j i

of the se eg&g%ga@a thd\RYBLENE Bem%”gu@téxﬁyltﬂﬁ géggg@grmr afyagaalgﬂoh g%tgm

t hrough the"s rrate to renove af area O i ng er on

ot her suyf aggletedr egiveleigthi 30 thal dhé i lasér udiativamaveelss flaBuphetirpaabiirated
| ayer on said one surface. This invention generally relates to printed
articles, suobstastiddgnknonpedesk currency, 25 security docunents or any

ot her docunent having printed matter arranged thereon, that have a clear
substrate with opacifying |layers of printed ink on opposite surfaces of the

To oreato a bedareiantifioRiinhl 8 Loldfudi Rt ATRRAIAY, Bl PR
or_char act eg iice or YGi8bGRLs.
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remove saiwloasgép1sf t hehisoihess HislerroRdplagedr from sai d one sur f geqyatdaiogiqn t he
| aser radiation travel slﬂ lltg (m‘ m bstrate and abl ates an area of the

The present invention also provides an article comprising a clear substrate having
15 opacifying layers on opposite surfaces of the substrate, the substrate being formed
from a material which is substantially transparent to laser radiation of a selected
wavelength, said markings or windows being formed by removing a first area of
the opacifying layer on one surface of the substrate by ablating said first area with
laser radiation of the selected wavelength, and allowing the laser radiation to pass
20 through the substrate to remove an area of the opacifying layer on the other surface
in register with said first area removed from the opacifying layer on said one

surface.

This invention generally relates to printed articles, such as banknotes or currency,
25  security documents or any other document having printed matter arranged thereon,
that have a clear substrate with opacifying layers of printed ink on opposite surfaces
of the substrate on at least a portion of the article. Laser radiation may be used to
create a clear or transparent area, in the shape of a particular design or character or

TFAS SHEEET S BN |
AREPLACED
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4 synbol, in the portion of the article where there are printed ink |ayers

on one orykpighesizdes of the clear base substrate. It does thi renovi ng -
or ablating tFle printed ink |ayers fromeither or both si deg&@?%?{%m“

substrate in the appropriate areas of the article. 5 A certain o
rel ati onshi p nust exi st between the wavel ?ngth of the laser |light used an
the relative absorption characteristics of the clear substrate and the

| ayers of j d: v . e, the .

| ayers of Bsrl})lnﬁ‘nl%(gld nqrrg{l% g”@%%&??%%@%&%%o%@?%@? nggéed F’Q@ gq'p}J ef%(?f’a?r?eoﬂr SO
that the | ayshssides) of&hé &IBArEBase sitdtrated IMaRRs KR 181 or
a predeterm ned period. Al so, the clear 10 subst?gfgeéﬁg%ogzﬁé%%%r@hé
absor ber ofprimtedrink dalyexs iftom weiither oo bptr sides of tieswistratein the aypropriterareas cs
of the print SFI%E s at the selected wavel ength. The substrate shoul d be
substanti al® r Efarent to the radiation at this wavel ength, allow ng
light at the sel ected wavelength to travel through the substrate w thout
creating substantial danage or distortion to the clear substrate. In this

way, a %5 AF&&%&@ffﬂHﬁoﬂ!mﬁ%ﬁ%xfs@bBﬁﬁeéﬂﬂfé\P&&élelz%l[r};og‘l%ﬁél fer U t rﬁk’é%ﬁéﬂ@te

being in register according to the desired shape, esi g

char act er ahetrblativeabssrptionectapsctesstics ofhercieliraubstnate Bnd the é2wsit of pyiedd on
is particularly, but not exclusjively, applicable to banknotes or other
security dovatenhektheselestedawayvelggtha B exasnplss thedayersafrmsinted snatter shoutd 20

a clear plastics,substrate Vi at l.east one,opaci fying | ayer of ink on
both o 1t % appdcaEeibdh cof fls, Mhef ranfition, S GRORE 1dyen¥ el B S masRedt of
a transpar I ' i , ] R, - PET hch e
o of b elblatRS WHES epBRHdct) thoraftiiondor Wpredel it peitbly AR tRe KR
conpri 46 a subsghe: shyeld belanporpsbspiesrd of natar radiatidh twhe@tdongpatedt e the

substrate nmay conprise a |lamnate of tw 25 or nore |ayers of transparent
bi - axi al | y-ahsogptien chatagtasistics fofi the printadelaygpe atithe selested wanelangth.i abhe
of e ence. SMOSTBIEERYYREE FUSRSHDI [eRPR S (BF ARG s WAV IoMBor
more of a Vaqfdv%% light at the selected wavelength to travel through the substrate without
creating substantial damage or distortion to the clear substrate. In this way, a
15 transparent window is formed with both surfaces of the substrate being in register
according to the desired shape, symbol, design or character at the places of

exposure to the radiation.

The present invention is particularly, but not exclusively, applicable to banknotes
or other security documents having at least a portion of the document formed from
20  a clear plastics substrate having at least one- opacifying layer of ink on both of its
surfaces. The clear plastics substrate is preferably formed of a transparent
polymeric material, such as PE, PP or PET, which may be made up of at least one
biaxially oriented polymeric film. The substrate may comprise a single layer film
of polymeric material. Alternatively, the substrate may comprise a laminate of two
25 or more layers of transparent bi-axially-oriented polymeric film of the type
described in Australian Patent No. AU-A-87665/82, the contents of which are

incorporated herein by reference.

~The opacifying layers of printed matter may comprise any one or more of a variety
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5.of opacifying inks which can be used in the printing .of banknotes or

ot her Security docunents. For exanple, the |ayers of opacifying ink may
conpri se pignented coatings conprising a pjgnent, such as titani um dioxi de,
di spersed within a binder or carrier of cross-linkable polyneric materi al

as descri begf bpaciBihpahkavhiah ead be use@ﬁﬁcﬂii@ ipfiitin@oNoaniABtdy & 6t 88curity

Preferably, the sé€l ected wavel ength of the |laser radiation falls o
subst ant i al docusheritsn Féwe examgie, fthetapérsusf Opacifiyingaink tay adnanipri2d pigmentes.
In a particularly preferred enbodi nent, the clear plastjcs substrate is
formed of Froatings qomprisingfa pigmantysumh antitanivmsdipkisle, disperegdewithimadinder

ot e Pactit BRI bkt LR SRR R R R St
appr oxi mat e%é(e%ﬁc?ti&?x ??&”RU-B{-Q?%%/‘BQ. enbodi nents of the invention will now
ed, by way o e on

be describ exanp y, with reference to the acconpanyi ng
drawi ngs, wherein: Figures | (a), (b) and (c) show a continuous | aser beam
acting on an article and 15 ablating printed matter from surfaces of the
article; FiBrafesbly,ahe sebyctedavavelengtivwldhe daser rediationnfglia sabstghtajiylwsithiof
radi ati on and acti on an ticle to ablate_printed matter from surfaces
of the arti®eerangs Y@Pgﬁh%a(géd?¥cr?ﬁ§ ,to@é’Pu'égﬁ MPFOBhow a | aser entting a
series of pulses of radiation acting on an article to ablate printed matter
fromsurfaces of the article. 20 Referring to Figure 1 there is

|| ust rat edupf paRIGHAAR RERARAIRBodAN! IR AolSHREIA SAMLRLRUBIRN G P!

system A lasel source” 2 emts a contlnuous
| Npi nges onthanihyaes S)foopmgfiﬁ%dﬁk%reafoméd JfeTED, Bhd silich cdiepérsB@swithin fast
| ayer 8 conprising printed ink matter, a second |ayer 10 al so conprising
pri nt ed0i nkpokyureshane based resan, snbshe stayelengtihoffthe dasdr radiasiopmesadisf either1 2
bet ween | ayers 8. Y\O 9@4‘:2!9913 . ]
PCT/ AU98/ 00ARIF ¥ ImASIY d -VnIISHRInOT APRRo¥imately 0-¢ AUCEMm 4 initially
contacts first layer 8 |eading

Preferred embodiments of the invention will now be described, by way of example

only, with reference to the accompanying drawings, wherein:

Figures 1(a), (b) and (c) show a continuous laser beam acting on an article and

15 ablating printed matter from surfaces of the article;

Figures 2(a), (b) and (c) show a laser emitting a single pulse of radiation and acting

on an article to ablate printed matter from surfaces of the article; and

Figures 3(a), (b), (c) and (d) show a laser emitting a series of pulses of radiation

acting on an article to ablate printed matter from surfaces of the article.

20  Referring to Figure 1 there is illustrated an ablation process on an article using a
continuous wave laser system. A laser source 2 emits a continuous beam 4 of laser
light that impinges on and acts on one side of an article 6. The article 6 has a first
layer 8 comprising printed ink matter, a second layer 10 also comprising printed ink

matter and a clear substrate in the form of a polymeric film 12 between layers 8



to localised heat build-up in the layer due to the absorption of radiation

by the | a shown in Figure 1(b). Eventually the int | bonds ,and
cohesi ve ﬁ%%éaﬁ’f the layer structure weaken and break do\?\#.élﬁé};{%ﬁ/?%%o

abl ation or renoval of 5 particles 14 of layer 8. At this stage, the
| aser beam 4 has penetrated the first layer 8 and travels through the film
12 substantially uninpeded until it inpindges on the surface of |ayer 10

ot on (188 sl if Ficdrel1aF end-bbm: BBy BORALR 40 8)er 'raring
little or ng jpealisddhéA bulldaiiroRiagsedid &) the aBB&HtoR dmlﬁd{akioﬁ‘@?g%gﬁ;ﬁfhe

difference 10 in absorption characteristics betweén the | ayers
and t he fil8&asZhown ot Higure l{b) (Hwengdalhethehmrternahpohds andwohesive forded-ofp
in the film The | aser beam 4 should therefore only be exposed to the

h
article 6 fie lYSEStBEtye weaken @nd; break: dawn legduipuse ablasian iosmemaenakerfe
di st ti £ t id 2.4, | atj b t] h t j ' f
The | oy s Bkt BFah IRk B” At SBER ¥ TR TRaR 4 Bis ERCRGRT b Fist Tafer. o,
2 sh e ' f
Toyers resur g (A BRBNER the kol PUMARIANE pASAEERA N SppHER ol U |

| aser beam ghrfanei ofjxyepnOtibeated onntielcaler side of iR arLiakd 6 hoabsgtedsof
occurs whereby particles 16 are renoved fromthe surface thereof as with

layer 8. Thihe nadiation takes placeovhile thespearartt travela tnugh fibnild anhhenes livle

Syrbol . et o PR hepLBPUCIR 1 bOnseiiepliet GBMARE 15t 1o rebEusd Rort drence
oo . : _ | . | _ _

oL St g ARG Sk AseliGRL e 8 M D AELOG LIRS Bt

i mpi nge on iM thérefereetherd ey BBescihéteatbuddayy in thEi ke Phd JadePdans gr
pul se 18 has enough energy to break through and abl ate the surface 25 of

first |ayersigsild gserefaragpnly bpampostdto e aticlene fomg peribdiofginie shiffiicjent not
the sane fashion with respect to thﬁ.grocess ?\%rﬁ:‘bg re,i, The .pul se 18,
with its reiPafAHSRFPRRETaYle 38fU85 distortion 9 t gﬁ-f herrelatiye @bspintione
or no absorgt,] . Lat €Al o) bui l,d- up
and subseq u@ﬁﬂ:&%gﬁ%%&éﬁ%ﬁ%ﬂéﬁ#ﬂﬁl%ﬂ?ncggﬁ iabgﬁgﬁ?rr%i 1njgéei& {ohr(:e I?({%&soelgg‘%ﬁpgﬁlg}% 10
of printed pBéEIdirte 2RNBUIFIRIChERNIY as tBYrevideARE AESRSas ¥B1skoE DL 1l lay8rs
simlar ablation process to layer 20 occurs in

resulting in a transparent window. As shown in Figure 1(c), when the laser beam

4 impinges on the second layer 10 a similar ablation process occurs whereby

particles 16 are removed from the surface thereof as with layer 8. This leaves a

clear or transparent area which is in register on both surfaces of the film 12 in the

20  shape of the desired design or symbol, etc.

In Figure 2 there is depicted an ablation précess on an article using a pulsed laser
source 20 in which a single pulse 18 of radiation as shown in Figure 2(a) is emitted
from laser source 20 to impinge on the article 6 from one side. As shown in Figure
2(b) the laser pulse 18 has enough energy to break through and ablate the surface
25  of first layer 28 resulting in particles 26 of the layer being dislodged in the same
fashion with respect to the process of Figure 1. The pulse 18, with its remaining
energy continues to travel through film 12 with little or no absorption of the
radiation, and therefore little or no heat build-up and subsequent damage to the
film, until it impinges on the second layer 10 of printed material. Provided the

30 pulse possesses enough energy, a similar ablation process to layer 20 occurs in
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7 which particles 28 are renoved fromthe surface of |ayer as’s I n
Figure 2(c). A transparent wi ndow results in which the areas of the :
abl ations of layers 8 and 10 form ng the dgsired character, synbol or
désign in both surfaces of the film12 are in register. 5 I f the power of

the Iaser ugiigh paticleh QP ueSRSvaPtrortthe Sufake I BOEALS dlhdvi i Frighre

printed matter conpletely, then nore than one pul se of a series

may be used2(@s Aetranspadentnwinidpw eestilts ineskichuheiaptss antheCAIaE6HS b‘f@a}é&h%es
are emtted from pul sed | aser source 20. The first pulse 30 emtted ('see

Fi gures 3(apndd® ing ithe desjeed draractestsynalyalroraiesign pr bothethrfares of the film
resulting in,part.icles 40 being renoved, 10 but does not have enough
energy to cOAPEIBIEFENM$ate the ink |ayers 34 and 38. A second pul se 32,
and if necessary subsequent pulses, are emtted fromlaser source 20 as
shown in Figure 3(c) and the second pul se 32, and/or subsequent pul ses, has

or have £nopgfhepenay dfahe aRIraistng BSiaRkaied ihot SYSici @1@51
t hrough the fil mﬁ36 substanti él |y guni rlrlgéeldgsd anél a%l at?cll%et?’n%égan eﬁéﬁfc){/se

particles 4afpsint&d matterweomplekslgytiendfdye thament pulanye aasetics TEPAIISEY makea
through the article 6 which is in re%i ster on both surfaces of the film 36,
in sinlar hewsed, asylapieted inddgues3. dbbese maltiple androanseantiiepHsearesemitiedd

" ars AR B 25 B AP el s
V1Y, Pl o 59178 30 SRR m AL 08 AOA L ALl

desi gn,10e. gbus@oeshonkaeesoddll eapinotcomplerlfablaes &Y ink laGeRSTA YRS, A
printed articl es easi lé at high speed and | ow cost. Furtheriore, the
provi si on oseqangnpulse 3Basnd ibpeesssarysubbequent pulsesesreodmittesl frohmiaskt soutdee

abl ation prggcess.has been perfarned makes printed artjcles particularly 25
ditficult o0 asshewm m Frastes giex %‘P‘f Q}%chen@dﬁgs.e g%pﬁﬂil ar sebsegtenhpulses,dason
process in i h rid S M vant agegusl 0S
process | bR BaRRIEIEA KhLhRy TRBRGIcaSThiAl oot tler AN TORBHSH LRSRS
reproduce i fig fikAl3s WbREAWRIly WTRIpdEd a8l G@blateNafer8 Eand r&Rb{€ Phrt Q88 3565
on both sides of the article.

15 shown in Figure 3(d) so as to leave a transparent area through the article 6 which

is in register on both surfaces of the film 36, in similar manner to the processes

described with respect to Figures 1 and 2.

The present invention provides advantages in being able to add a transparent
window to printed articles at any time after they have been initially printed, if for

20 example, a design change is required, and it is possible to add markings or
transparent windows of variable shape or design, €.g. serial numbers for banknotes,

on different or consecutive printed articles easily at high speed and low cost.

- Furthermore, the provision of front-to-back register on both surfaces of the film
after the ablation process has been performed makes printed articles particularly

25  difficult for potential counterfeiters to copy. Application of the ablation process in
the abovedescribed manner to articles will advantageously pose great problems to
potential counterfeiters in that they would have to reproduce intricate windows,

numerals, etc., that are in perfect register on both sides of the article.



WD 98/ 36913 PCT/ AU98/ 00104 8
This i nvesmoogzdoss particularly applicable for providing w ng@f?Addﬁm 104 *
banknotes or other security docunents requiring a unique serial nunber or
identity nunber. A window can then represent each digit in the nunber, and
by the use of suitable technology each banknote or security docunment can
have such a uni que nunber. 5 The invention is equally applicable for

provi di ng bThéhimeseion HapfticBlariRappREIBIS For Bﬁﬁﬁx?ée‘ vindfs i BRAKAGES 0"

use-by-dates, etc. as required. I't will be apprecia that various
modi fi cat i onthersgctmityndoeurents reqeiningda maidue skriad mubstseraioidentity howiber. A
departing frogmthe scope or spirit of the present invention. For purposes
of this speBiRdeytsasnthenapiraenty caple dighiinsthermumber; andobprtheiusg ehabitatile
be taken to,have;the ani “including”. 98/ 36913 .
PCT/ AU98/ oo'ft?ﬁ“ °,%y|\ﬁsa%%. Barih 1%9F (5MEE FPB?‘&‘P\F%% G EPY? Sheh 2 wRiqye pymber.
conpri siqig ; | tdapl I ' r{a e
SubStratn. Shrarvertis SballPARALCABIor g PHdin Dot REBAL, Sa OB R Rlore
opaci fyi ng Hagsofdssueneigatis oroisetbe-datdss etatag regtifted.aser radi ati on such
that said area of the opacifying |layer on said one surface is ablated by
the |l aser radiation to produce a marking by renoving said area of the
surf ace, ein the | aser radi on travels

l? rough 1 ﬁﬁit‘;‘%ﬁL b ApBPeciriSd sk Ve mPALGHODh g P p s embodieies
ravovi g neoRPRE8 By RAAIAAR ool SURPE Mot A SRR S lBFAL B Bopr

substrate. 2. A nmethod of creating a transparent window in an article
conprising a clear substrate with opacifying |layers on opposite surface of
t he subst raFer pegased B1 thisetpleoifiaatiopy irdlnding the claims, the term comprising shall

10 be taken to have the meaning "including".
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i rradiatiwgoesiaea of the opacifying | ayer on one surface etrisi®shbieitrate

with | aser radi ationm"mm"; u HI rea is ablated by.the | aser radiation
to renbve said area | ayer from said one surface, wherein

the laser radiation tfavéls'tHrodgh*the sgbstrate and abl ates an area of

t he 20 opaci fying | ayer on the opposite surface of the substrate to
create a trg@ISQRVESt Wi ndow in the substrate. 3. A met hod according to
Caiml or Aaim2 wherein the opacifying | ayers on opposite surfaces of
the substrate hate greatmesthatsafr markingcéraasicles thst acticlé monmprising radiubstrato
than the substrate. 25 4. A method according to Caim3 wherein
the wavel endtith dipaciying slayersadinappRsite sHfacsse Pisthh ubstratenessigamethpdg
| ayers absorb _and.are ablated by the radiation and the substrate is
subst ant i al F9RHSM&ct ed by the | aser radiation. 5. A net hod accordi ng
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radiation is dir e area of tter on sai

surface of the swygi aake radiation sAchehdtoghidaesr df nige bpacifyingniayef ofl Aidend
to 4 wherein at |east one 10 pul se of laser radiation is directed at the

area of printed safaee inabletiddbyiee taser aadiation throdbes aanarking by remaomingod
according to Claim6 whergin a si e pul se of |aser radiation is 'cti}iaéjcted

J
at the area of pPRid: 8EFanBf the opacldiing GLyer on £3kk oBF Suskacs, Whersm aser
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according to Claim6 wherein'a plurality of pulses of |aser radiation-are
directed at the asmaviofg tire aeedfrtht topacidyirmpnlayeofeomuht apposite tshefat® of the
surface. 9. A nmet hod according to any one of the preceding clains
wher ei n t he subsSpbiteates formed of a transparent plastics material.

2. A method of creating a transparent window in an article comprising
a clear substrate with opacifying layers on opposite surface of the substrate, said

15 method comprising:

irradiating an area of the opacifying layer on one surface of the substrate

with laser radiation such that said area is ablated by the laser radiation to

remove said area of the opacifying layer from said one surface, wherein the
laser radiation travels through the substrate and ablates an area of the

20 opacifying layer on the opposite surface of the substrate to create a

transparent window in the substrate.

3. A method according to Claim 1 or Claim 2 wherein the opacifying
layers on opposite surfaces of the substrate have greater absorption characteristics
for laser radiation than the substrate.

25 4. A method according to Claim 3 wherein the wavelength of the laser
radiation is selected such that the opacifying layers absorb and are ablated by the
radiation and the substrate is substantially unaffected by the laser radiation.

5. A method according to any one of the preceding claims wherein a
continuous beam of laser radiation is directed at the area of printed matter on said

30  one surface of the substrate.

6. A method according to any one of Claims 1 to 4 wherein at least one



10. A nethod according to Caim9 wherein the transparent plastics
subst rat.ewo&spsﬁses(]ﬂlﬁ H]ulm m rent pol ymeric materi aber/ABosiooros
[ l l l leﬁ)gmf claim 10 wherein. the substrate 4

11. A nmethod accor difigitidlidik '
conprises a |lam nate of two or re | ayers of transparent polyneric :
material. 12. A nethod according to any gpe of clainse 9 to 11 wherein the
substrate is formed fromany one or nore of the following material s:
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13. A nethod according to any one of the preceding clains erein t

opaci fyi ng dfsthersubstratehe opposite sides of the substrate conprise printed
matter. 14. A nethod,according to.claim 113, wherejin the opacifying | ayers
of printed mattef areff 8 fACGRTHBECIT (rlaian | Gwheremn a angle rmdsea&fof;aemg
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pignent. 17. A nethod Ing toclaim 15 o m 16 rern

bi nder congaid ene aupfaty ndt thendrdvas ebroughi the SBstrate to ablafe thefprimietiadatter
according to any one of clains 15 to 17 wherein the | ayers of opacifying
i nk i ncl ude@nsthei epposite surfapg, of thg suhshate.according to any one of the
precedi ng cl ai wher ei e.l aser radiati falls

in the wavel.engt f t
Dbstant Lai Ty wihin KrBehid AP riRRgor B o RheSn zob et d puees Of laser
met hod acc | to..clhal 9 | I f t:he
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19 when@i nsubfaceavel ength of the |aser radiation is approximately 10.6
m crons. 22. An article conprising a substrate having opacifying | ayers
on opposite surf@Bces Afmetiwdsadsordingeto anyeoneloftthe peededing clagmseshénemrtize

material which is 10 sybstantially transparent to | aser radiation of a
sel ect ed waY# Ftéﬂﬁtlﬁ,fowﬁl@aé? na dcaggparent plastics material.

10. A method according to Claim 9 wherein the transparent plastics
substrate comprises a film of transparent polymeric material.
15 11. A method according to claim 9 or claim 10 wherein the substrate
comprises a laminate of two or more layers of transparent polymeric material.
12. A method according to any one of claims 9 to 11 wherein the
substrate is formed from any one or more of the following materials: polyethylene
(PE); polypropylene (PP) or polyethyltetraphthalate (PET).
20 13. A method according to any one of the preceding claims wherein the
opacifying layers on the opposite sides of the substrate comprise printed matter.
14. A method according to claim 13 wherein the opacifying layers of
printed matter are formed from opacifying inks.
15. A method according to claim 14 wherein the layers of opacifying ink
25 comprise a pigment dispersed in a binder of cross-linkable polymeric material.
16. A method according to claim 15 wherein the pigment comprises
titanium dioxide pigment.
17. A method according to claim 15 or claim 16 wherein the binder
comprises a polyurethane based resin.
30 18. A method accbrding to any one of claims 15 to 17 wherein the layers

of opacifying ink include silica.



of sai.d swofmpesishasThiS sigentRsplaged t her ei n, sai d mar ki ngscpivagobasmed
by removing a first a i cifying layer on one surface of the
substrate by abl ating

wavel ength, and allow ng the | aser regd}/\nétlhplnafgrpgggi ?Hﬂ:ﬂjﬂ'“ﬂﬂimmmﬂg
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one surface. 23. An article a ing to claim22 wherein the opacifying
l.ayers on oppodengthsof ithe daserf radiationfalls ssubstemtiallyr wathén thbsmangei from 0.5
characteristics for |aser radiation than the substrate. 20 24. An
article acdBkarpgte 20cIMEINS2 or clai m 23 wherein the substrate is formned

wherei n the t rariar of e foeoingdr et dshpheiaE BE AR PETbRIReR
pol yner kc Ak Lol is %ﬁl xirtite® 1108 Midoner ding to claim 24 or claim25
wherei n"t he s%bstrat fg co%rlses a lamnate of two or nore |ayers of

transparent pol yperi cAmegiddhccozding toAtlamntlicciviefuin aheliwiyeleng@hofane 1&er
claims 22 to 26 wherein the o acifgi ng layers on the opposite sides of the
substrate a‘adiartiosxelsmpmosunm%t é9.6 mgcronsAn article according to any one of
clains 22 to 27 erein the article.is a _secur,i cupent. 3
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wherein both of said Surfaces have a nmarking or a transparent w ndow, said
mar ki ngs ormuatkidgswer dndowt beineformetiney mmoviag avfitst eredyf thenspacifyiag layest
area of the printed matter 5 on one surface of_ the substrate by abl atjng
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15 first area removed from the opacifying layer on said one surface.

23.  An article according to claim 22 wherein the opacifying layers on
opposite surfaces of the substrate have greater absorption characteristics for laser
radiation than the substrate.

24.  An article according to claim 22 or claim 23 wherein the substrate is

20 formed of a transparent plastics material.

25. An article according to claim 24 wherein the transparent plastics
substrate comprises a film of transparent po.lymeric material.

26.  An article according to claim 24 or claim 25 wherein the substrate
comprises a laminate of two or more layers of transparent polymeric material.

25 . 27. An article according to any one of claims 22 to 26 wherein the
opacifying layers on the opposite sides of the substrate comprise printed matter.

28.  An article according to any one of claims 22 to 27 wherein the article
is a security document. |

29. A security document comprising a clear substrate formed of a

30 transparent plastics film héving opacifying layers of printed matter on opposite

surfaces of the film, the substrate being formed from a material which is
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f rom opaci fyi ng i nks. | e or security docunent according to

claim30 wherein the i fying ink conprise a’ﬂmﬂgﬂ ' d
In a binder of cross-linkable polyneric material. 15 : " ' ﬂﬁfﬂﬂnl e
or security docunent according to claim31l wherein the pidneht tonprisses

titani um disubstatiallgreaispardt to AfseRratlRtionost 8 eeleciddywaoske vﬁa%géiﬁcﬁ to
claim31 or claim 32 wherein the binder conprises a pol yurethane bas

resin. 34. ofmaidsunfades have agnarking ora tramsparentwindtimgaidbmankings or ofindbws s
31 to 20 33 erein.the layers of opacifying ink include silica. 35. An
article or Qt‘é@z\zﬂpﬂye@é@&h@ﬂm maéqeﬁgwmnwwns@eﬁtﬂt aseaofithe pringeds matter

wherein the_s 8450 r . re of.the follawn
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radi ati on hewempve asecehdagiahof thelpringed nixdteaohithe bjhenisubfate,t daéd sectgrl dream
0.5 mcrons to 20 mcrons, 37. _An article o security docunent according
to any one beingpmiegistey with said.fiest aren remaovsshfomuthe peintadomagiar onisajd one
t ransparent tfo | aser radiation having a wavel ength of approxinmately 1.06
mcrons. 30F8C€ 38 An article or securi ty docunent according to any
one of clains 2340 3LWARERI Br sBGwRY MRt s caHIRg 1014 L7 SLRERRT 591
to laser radiation having a

10 wherein the opacifying layers of printed matter are formed from opacifying inks.

surface. 10 - 30, < rt QL security docunent according to claim
27 or cI-anﬁBsMergli rﬂﬁﬁﬁiﬁgﬁﬁﬁﬂng | ayers of printed nmPt‘i‘FA@(rgﬁofer' med -

31.  An article or security document according to claim 30 wherein the
layers of opacifying ink comprise a pigment dispersed in a binder of cross-linkable
polymeric material.

32.  An article or security document according to claim 31 wherein the

15 pigment comprises titanium dioxide pigment.

33.  An article or security document according to claim 31 or claim 32
wherein the binder comprises a polyurethane based resin.

34.  An article or security document according to any one of claims 31 to
33 wherein the layers of opacifying ink include silica.

20 35. An article or security document according to any one of claims 22 to
34 wherein the substrate is formed from any one or more of the following
materials: polyethylene (PE); polypropylene '(PP) or polyethyltetraphthalate (PET).

36.  An article or security document according to any one of claims 22 to
35 wherein the substrate is substantially transparent to laser radiation having a

25 wavelength falling substantially within the range from 0.5 microns to 20 microns.

37.  An article or security document according to any one of claims 22 to
36 wherein the substrate is substantially transparent to laser radiation having a
wavelength of approximately 1.06 microns.

38.  An article or security document according to any one of claims 22 to

30 37 wherein the substrate is substantially transparent to laser radiation having a

wavelength of approximately 10.6 microns.
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